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(54) SHOCK ABSORBING TYPE STEERING COLUMN DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at cost reduction by 
using an energy absorptive member capable of being 
Installed with its low cost manufacture and without 
requiring any welding work. 

SOLUTION: An energy absorptive member 16 is formed 
by bending metallic wire rods. The base 17 of the 
absorptive member 16 is not displaced as being 
supported by an engagingly locking member 9 in the 
case of the secondary silicon. On the other hand, a 
supported bracket 3 fixed to a steering column 1 slips 
out from the engagingly locking member 9 and deviates 
forward. As the result, the folding back part 19 of a 
deviation part 18b is drawn out from the front peripheral 
edge of the supported bracket 3 so as to absorb the 
shock energy. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]lt is what was built when the above-mentioned energy absorption member bends and 
formed a metal wire in a shock absorption type steering column device characterized by 
comprising the following, Have a deformed portion combined with one to a base and this base, 
and a base of these, A shock absorption type steering column device being stopped by the 
above-mentioned locking member, and the above-mentioned deformed portion's arranging a 
clinch part formed in that middle ahead of the above-mentioned supported bracket, and tuming 
up ahead [ of a front end edge of this supported bracket ]. 

A supported bracket fixed to pars intermedia of a steering column by continuing crosswise [ of 
this steering column ]. 

A locking member for stopping omission to the front as free, when strong, ahead suitable 
impact load is added to the above-mentioned steering column to a portion of immobilization of 
this supported bracket Into the body. 

An energy absorption member provided between a portion of immobilization into the above- 
mentioned body, and a portion of immobilization in the above-mentioned steering column. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]The shock absorption type steering column device concerning this 
invention displaces a steering wheel ahead at the time of a secondary collision, and a big 
shock is kept from being added to a driver's body. 
[0002] 

[Description of the Prior Art]At the time of the collision of a car, what is called a secondary 
collision that collides with the car of others [ car ], etc. and to which a driver collides with a 
steering wheel following what is called a primary collision occurs. Suppress the shock a driver 
is shocked in the case of this secondary collision few, and it aims at aiming at a driver's life 
protection. When a strong shock is added, use the steering shaft which fixes a steering wheel 
to an end as what is called a collapsible steering shaft where an overall length is shortened, 
and. Making into the thing of an Impact-absorbing type the steering column which inserted in 
this steering shaft is generally performed. 

[0003]What was indicated, for example to JP,5-75057.U is known from the former as an 
impact-absorbing-type steering column device used for such the purpose. The shock 
absorption type steering column device known from this former enables displacement to the 
front based on the strong impulse force to the front, and supports all or a part of steering 
column into the body, and it provides an Impact absorption member between the portion of 
immobilization into the body, and a steering column. It permits that the above-mentioned 
steering column is displaced ahead, carrying out plastic deformation so that the above- 
mentioned energy absorption member may be extended to a cross direction, if the impulse 
force which pushes the above-mentioned steering column ahead by the secondary collision 
accompanying a collision is added. And based on the plastic deformation of an energy 
absorption member, the striking energy transmitted from the steering wheel to the steering 
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column is absorbed, the impulse force added to a driver's body in the case of a secondary 

collision is eased, and a driver's protection can be aimed at. 

[0004] 

[Problem(s) to be Solved by the lnvention]ln the case of structure, especially from the field of 
protection of the driver at the time of a secondary collision, it is conventionally satisfactory, but 
the manufacturing cost of an energy absorption member not only increases for the reason of ** 
of the following, but the attachment work of this energy absorption member becomes 
troublesome for the reason of **** of the following. 

** Since the shape of an energy absorption member is complicated, the manufacturing cost of 
a press die increases. And since much scrap wood arises when this energy absorption 
member is pierced and formed from a steel plate, the yield of material is bad. 
** It is necessary to insert coupling members, such as a tilt bolt, in the circular hole etc. which 
were established in the energy absorption member at the time of attachment. Although it is 
necessary to adjust the circular hole established in the energy absorption member in the 
various bores formed in the supported bracket fixed to the bearing bracket provided In the 
body side, or the steering column for this inserting operation, this consistency work Is 
troublesome. 

** The welding operation for combining the front end of an energy absorption member with the 
pars intermedia of a steering column is needed. An assembly process will become 
troublesome if such welding operation enters at the time of the assembly of a shock absorption 
type steering column device. 

[0005]As for the shock absorption type steering column device indicated to JP,5-75057,U, the 
cost as the whole will increase due to a cost rise of the energy absorption member by the 
reason of the above-mentioned **, and the efficiency fall of the attachment work by the reason 
of the above-mentioned ****. Although what was indicated, for example to JP,6-16851,Y exists 
in addition to this as a shock absorption type steering column device, there is same problem 
too. The shock absorption type steering column device of this invention is invented in view of 
such a situation. 
[0006] 

[Means for Solving the Problem]A shock absorption type steering column device of this 
invention comprises: 

A supported bracket fixed to pars intermedia of a steering column by continuing crosswise [ of 
this steering column ] like a shock absorption type steering column device known from the 
former. 

A locking member for stopping omission to the front as free, when strong, ahead suitable 
impact load is added to the above-mentioned steering column to a portion of immobilization of 
this supported bracket into the body. 
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An energy absorption mennber provided between a portion of immobilization into the above- 
mentioned body, and a portion of immobilization in tlie above-mentioned steering column. 

[0007]in particular, in a shock absorption type steering column device of this invention, the 
above-mentioned energy absorption member was built by bending and forming a metal wire, 
and is provided with a deformed portion combined with one to a base and this base. And a 
base of these is stopped by the above-mentioned locking member, and the above-mentioned 
deformed portion arranges a clinch part formed in that middle ahead of the above-mentioned 
supported bracket, and is turning it up ahead [ of a front end edge of this supported bracket ]. 
[0008] 

[Function]The operation of the impact absorption type steering device of this invention 
constituted as mentioned above is as follows. The load which was ahead suitable via the 
steering shaft at the steering column from the steering wheel at the time of a secondary 
collision is added shockingly. And according to this load, a supported bracket is ahead 
displaced with a steering column. On the other hand, a locking member is not displaced while 
it had been supported by the body. Therefore, the clinch part formed in the middle of the 
deformed portion of this energy absorption member is ahead pulled by the front end edge of 
the above-mentioned supported bracket with the state where the base of the energy 
absorption member was supported by the above-mentioned locking member. 
[0009]Thus, if the clinch part of an energy absorption member is pulled ahead, this energy 
absorption member will change by this clinch part being drawn through by the front end edge 
of the above-mentioned supported bracket. That is, in connection with the above-mentioned 
supported bracket being displaced ahead, the above-mentioned clinch part moves towards the 
tip of a deformed portion from the portion currently formed from the first with the above- 
mentioned steering column. Thus, the striking energy added to the steering wheel from the 
driver's body in connection with the above-mentioned secondary collision by changing the 
above-mentioned energy absorption member in order to turn a clinch part at the tip of a 
deformed portion and to make it move is absorbed. As a result, the shock added to a driver's 
body is eased and protection of the driver at the time of a secondary collision is achieved. 
[0010] 

[Embodiment of the lnvention] Drawing 1 - 5 show the 1st example of the embodiment of the 
invention. The steering column 1 is enabling displacement to the front, when the strong impact 
load which was ahead ( drawing 1 , left of 2 and 5) suitable via the steering wheel (not shown) 
and the steering shaft 2 in connection with the secondary collision is added. That is, the 
supported bracket 3 which bends and forms in the pars intermedia of the above-mentioned 
steering column 1 the steel plate which has sufficient rigidity is fixed by welding. In the 
example of a graphic display, by bending a front end edge caudad among the mounting plate 
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part 4 order both-ends edges of pars intermedia, this supported bracket 3 forms front side 
bending itabe 5, and forms backside bending Itabe 6 by bending a rear end edge center 
section caudad. And the circular hole 7 is formed in before [ the above ] side bending Itabe's 5 
central lower part, and the notching 8 of semicircular shapes is formed in backside bending 
Itabe's 6 margo inferior, respectively. The curvature of these circular holes 7 and the notching 

8 is mostly coincided with the curvature of the steering column 1 above-mentioned peripheral 
face. Such a supported bracket 3 inserts the steering column 1 in the above-mentioned circular 
hole 7, and it dashes the above-mentioned notching 8 against the peripheral face of this 
steering column 1 , It is fixing to the pars intermedia peripheral face of this steering column 1 by 
welding these circular holes 7 and the internal circumference edge of the notching 8, and the 
peripheral face of the steering column 1. 

[0011]The notching 24 and 24 is formed in the portion projected to the side rather than 
backside [ the above ] bending Itabe 6 in the both-the-right-and-left-ends part of the above- 
mentioned mounting plate part 4 in the state of carrying out an opening to the rear end edge 
side ( drawing 1 , right end veranda of 2 and 5) of the above-mentioned mounting plate part 4, 
respectively.And the locking members 9 and 9 are fixed inside these notching 24 and 24. 
When it is built with a light alloy etc. and big impact load is added inside each above- 
mentioned notching 24 and 24, these each locking members 9 and 9 are stopped so that It 
may escape from and come out of each notching 24 and 24. That Is, the small through-holes 
10 and 10 formed in the both-the-right-and-lefl-ends part of these each locking members 9 and 

9 and the small through-hole (not shown) formed in the both-sides portion of each above- 
mentioned notching 24 and 24 at a part of above-mentioned mounting plate part 4 are 
adjusted, and it is filled up with the synthetic resins 1 1 and 1 1 among these both small 
through-holes. Although it does not drop out in each above-mentioned notching 24 and 24 with 
these synthetic resins 1 1 and 1 1 at the time of the usual operation, each above-mentioned 
locking members 9 and 9 are stopped so that it may escape and come out, when big impact 
load is added. The through-holes 12 and 12 are formed in the center section of each above- 
mentioned locking members 9 and 9, and the above-mentioned supported bracket 3 is 
supported by the body to the fixed portion 14a with the bolt 13 which inserted these both the 
through-holes 12 and 12 in the upper part from the lower part. On the other hand, the front end 
part of the above-mentioned steering column 1 is supported by the front side bearing bracket 
15 by which support fixing was too carried out to the portion 14b of immobilization into the 
body, enabling free sliding. Therefore, to the body, the above-mentioned steering column 1 
enables displacement to the front, when the strong impact load to the front Is added, and it is 
supported. 

[0012]And it has equipped with the energy absorption member 16 which is the feature of this 
invention between the above-mentioned supported bracket 3 and each above-mentioned 
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locking members 9 and 9. The above-mentioned energy absorption member 16 wliich 
constitutes tlie shock absorption type steering column device of this example is built by 
drawing 2 and shape as shown in 4 by bending and forming the metal wire (wire) in which 
plastic deformation is free. This energy absorption member 16 is provided with the base 17 
provided in the center, and the deformed portions 18a and 18b of one pair of right and left 
combined with this base 17 and one. The above-mentioned base 17 is formed in profile KO 
type by bending the both ends of the straight part 22 to a right angle or an acute angle ahead. 
Each above-mentioned deformed portions 18a and 18b form the whole in J type by forming the 
clinch parts 19 and 19 of semicircle arc type in each pars intermedia. In the example of a 
graphic display, form one deformed portion 18a right-angled to the straight part 22 of the 
above-mentioned base 17, and. By forming the deformed portion 18b of another side in an 
acute angle to this straight part 22, The distance of the clinch part 19 formed in the pars 
intermedia of these both the deformed portions 18a and 18b and 19 comrades was contracted, 
and rather than said each through-holes 12 and 12, the tip part of these both the deformed 
portions 18a and 18b was biased toward the steering column 1 side, and is arranged. When 
this reason binds said bolt 13 inserted in each above-mentioned through-holes 12 and 12 by 
tools, such as a spanner, it is to prevent this tool and the deformed portion 18b of above- 
mentioned another side from interfering. 

[0013]With combination with the above energy absorption members 16, that effective energy 
absorption structure should be realized, the curved surface part 20 is formed in the front end 
edge part of said supported bracket 3, and one pair of small through-holes 21 and 21 are 
formed in said front side bending Itabe's 5 both sides, respectively. Namely, by using sectional 
shape of the continuing section of before [ the above ] side bending Itabe's 5 upper bed edge, 
and the front end edge of said mounting plate part 4 as the circular arc shape of a grade 
somewhat smaller than a semicircle arc, The curved surface part 20 which projects ahead for a 
while rather than before [ the above ] side bending Itabe's 5 front side face is formed in the 
front end edge part of the above-mentioned supported bracket 3. The small through-holes 21 
and 21 which can insert in a tip slippage portion freely rather than each above-mentioned 
clinch parts 19 and 19 are formed in before [ the above ] side bending Itabe's 5 both sides at a 
part of deformed portions 18a and 18b which constitute each above-mentioned energy 
absorption members 16 and 16, respectively. 

[0014]The work which constitutes the impact absorption type steering device of this invention 
is done as follows combining the supported bracket 3 and the energy absorption member 16 
which are constituted as stated above. First, the tip part of each deformed portions 18a and 
18b which constitute each above-mentioned energy absorption members 16 and 16 is inserted 
in each above-mentioned small through-holes 21 and 21. And as shown in drawing 1 - 3, the 
bases 17 and 17 of each energy absorption members 16 and 16 are attached outside the 
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portion projected from the upper surface of said mounting plate part 4 at said a part of each 
locking members 9 and 9. The straight parts 22 and 22 which constitute each above- 
mentioned bases 17 and 17 from this state contact or counter the rear end face of each above- 
mentioned locking members 9 and 9. Thus, the work which equips the supported bracket 3 
with each energy absorption members 16 and 16 can be easily done in a short time using the 
elasticity of these each energy absorption members 16 and 16. Thus, if the supported bracket 
3 is equipped with each energy absorption members 16 and 16, said bolt 13 will be inserted in 
the through-holes 12 and 12 of these each energy absorption members 16 and 16, and it will 
screw in the screw-thread hole which formed this bolt 13 in the portion 14a of immobilization 
into said body, and will bind further. 

[0015]The impact absorption type steering device of this invention assembled as mentioned 
above acts as follows, and aims at a driver's protection in case of a collision. The load which 
was ahead (drawing 1 - two lefts) suitable via the steering shaft 2 at the steering column 1 from 
the steering wheel at the time of a secondary collision is added shockingly. And according to 
this load, the steering column 1 is ahead displaced with the above-mentioned supported 
bracket 3. On the other hand, each above-mentioned locking memliers 9 and 9 are not 
displaced while it had been supported by the portion 14a of immobilization Into the body with 
the bolt 13. Therefore, in connection with the displacement start of the steering column 1, the 
above-mentioned supported bracket 3 is ahead displaced to each above-mentioned locking 
members 9 and 9. And after the above-mentioned supported bracket 3 leans ahead by the size 
delta of the crevice 23 set up between said curved surface part 20 and the clinch part 19 (refer 
to drawing 1 ). The clinch parts 19 and 19 formed in the pars Intermedia of the deformed 
portions 18a and 18b of each above-mentioned energy absorption member 16 are ahead 
pulled by the above-mentioned curved surface part 20. 

[0016]Thus, if the clinch parts 19 and 19 of the energy absorption members 16 and 16 are 
pulled ahead, these each energy absorption members 16 and 16 will change by these clinch 
parts 19 and 19 being drawn through by the above-mentioned curved surface part 20. That is, 
in connection with the above-mentioned steering column 1 being displaced ahead, each 
above-mentioned clinch parts 19 and 19 move towards the tip of each above-mentioned 
deformed portions 18a and 18b from the portion currently formed from the first. Thus, the 
striking energy added to the steering wheel from the driver's body in connection with the 
above-mentioned secondary collision is absorbed by changing the above-mentioned energy 
absorption members 16 and 16 in order to turn the clinch parts 19 and 19 at the tip of these 
each deformed portions 18a and 18b and to make it move. As a result, the shock added to a 
driver's body is eased and protection of the driver at the time of a secondary collision is 
achieved. 

[0017]Especially in the case of the shock absorption type steering column device of this 
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invention. In order to constitute by bending a metal wire and forming each above-mentioned 
energy absorption members 16 and 16 and to canry out outside attachment support of the 
bases 17 and 17 of these each energy absorption members 16 and 16 at the locking members 
9 and 9, the welding operation for attaching these each energy absorption members 16 and 16 
to a predetermined part becomes unnecessary. Since the futility of material hardly arises, the 
yield of the energy absorption members 16 and 16 built by bending and forming a metal wire of 
material improves. Since a complicated mold is not needed in order to process the energy 
absorption members 16 and 16, reduction of the manufacturing cost from this field can be 
aimed at. Assembling work is also easy. Therefore, promotion of efficiency of assembling work 
can be attained. 

[0018]The reason for setting up the crevice 23 between the curved surface part 20 and the 

clinch part 19 is for lessening impact load added to a driver's body at the moment of a 

secondary collision start. That is, in order to displace the steering column 1 ahead, the power 

for ****(ing) said synthetic resins 1 1 and 1 1 and the power for resisting the static friction force 

committed between said each locking members 9 and 9 and the mounting plate part 4, and 

making displacement of this mounting plate part 4 start are needed for the moment of a 

secondary collision start. Although this power Is added only to the moment of a secondary 

collision start, if It is beginning to draw the above-mentioned clinch parts 19 and 19 through at 

the moment of this power being added, only in that part, the shock added to a driver's body at 

the above-mentioned moment will become large. Then, the moment of the secondary collision 

start is used as [ start / **** of the above-mentioned clinch parts 19 and 19 / yet ] by setting up 

the above-mentioned crevice 23. However, as long as the power which the displacement start 

ahead of the above-mentioned steering column 1 takes is small, the above-mentioned curved 

surface part 20 and the clinch part 19 may be stuck by a normal state. 

[0019]Next, drawing 6 shows the 2nd example of the embodiment of the invention. In this 

example, it has equipped at a time with one pair of energy absorption members 16a and 16b 

from which a size differs mutually in the both-the-right-and-left-ends part of the mounting plate 

part 4 which constitutes the supported bracket 3. And distance delta to the curved surface 

a 

part 20 formed in the front end edge of the above-mentioned mounting plate part 4 from the 
clinch parts 19a and 19a formed in one energy absorption member 16a, Distance deltaj^ to the 

curved surface part 20 formed in the front end edge of the above-mentioned mounting plate 
part 4 from the clinch parts 19b and 19b formed in the energy absorption member 16b of 
another side is changed mutually. Thus, after starting **** of the clinch part 19a of one energy 
absorption member 16a at the time of a secondary collision in the example of the book which 
has arranged in parallel the energy absorption members 16a and 16b from which a size differs, 
**** of the clinch part 19b of the energy absorption member 16b of another side is started. 
Therefore, in this example, several kinds of energy absorption characteristics of these each 
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energy absorption members 16a and 16b at the time of a secondary collision are changeable. 
Adjustment of such an energy absorption characteristic can be performed arbitrarily and very 
easily by changing the position of both the above-mentioned clinch parts 19a and 19b, or 
changing the wire size of both the energy absorption members 16a and 16b. 
[0020] 

[Effect of the lnvention]Since the shock absorption type steering column device of this 
invention is constituted as it was described above, and it acts, the structure where the shock at 
the time of a secondary collision is eased, and a driver's protection can be aimed at effectively 
can be acquired cheaply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing llThe side view showing the 1st example of an embodiment of the invention by a 
normal state. 

[Drawing 21A view figure of drawing 1 . 

[Drawing 3]T he expansion B-B sectional view of drawing 1 . 

[Drawing 41The perspective view of the energy absorption member used for the 1st example. 
[Drawing 5]The side view showing the 1st example of an embodiment of the invention in the 
state at the time of a secondary collision. 

[Drawing 6]The figure equivalent to the lower part of drawing 2 w hich shows the 2nd example 
of an embodiment of the invention. 
[Description of Notations] 

1 Steering column 

2 Steering shaft 

3 Supported bracket 

4 Mounting plate part 

5 Front side bending Itabe 

6 Backside bending Itabe 

7 Circular hole 

8 Notching 

9 Locking member 

10 Small through-hole 

1 1 Synthetic resin 

12 Through-hole 

13 Bolt 

14a and 14b Portion of immobilization into the body 
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15 Front side bearing bracket 

16, 16a, 16b energy absorption member 

17 Base 

18a and 18b Deformed portion 
19, 19a, 19b clinch part 

20 Curved surface part 

21 Small through-hole 

22 Straight part 

23 Crevice 

24 Notching 



[Translation done.] 
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DRAWINGS 



rPrawing 11 




) 

[Drawing 21 
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[Drawing 31 




[Drawing 41 
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[Drawing 51 
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